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\)^mM^^tit:m^m^x^±m^'^f7tiio^^gh± 20 

(Di^it. %±mm^ntii'^ti^^miy^^y^mu. 
i^.±^m^x^miy^^y^mm(Dm^mm±^m±'r^ 

m^m 9 ] -v ^ mi^^l^i&^MSJc D 

•V -y ^ mRmyjf^mm^nti: ^^-y^^y^ mmmm^^ 
ii. ty^^-y'^mm^m^mi^m±^^m±^mti. 
±^m^mm\.x:^^<h'b->-^^y^mm<Dm±m^t: 50 
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-^^SPWt bfc:it7;< ^mt^^ ^y^mSo 

:&rpi^ s e > ^ :^ p« ^ ffl > !y ^ ^Mo 

^ ^y ^ 33*g|gi&^®T-fe S 3 ^ ;i/ 

[ii^jai4] is^xi9^c:43v^T. m^±mmj^m^m 

mmm^miz -r s i> ^ »y ^mmwb^mi^ 
im^m 16] i>^^y^ mmmmm&^miz x ?? mm 

^4^<^K:^j^-r i» ^^i^^i^^iliiL :3b ^ ffi > 

im^m 1 7 ] if 5)^JM 1 6 {c::fev>T^^^i#^M9!«:m 

i!?.^^ ^y^lc;^fi<jt::^i&^ix. mm:y^-f ^y^:^:7^tc 

im^m 1 9 ] if 1 7 3i{± 1 8 fc:*5V^TK^»l§ 

^itj^^my^^y-^mm. 

im^m 2 0] if ^ri 1 7 xa: l 8 fc::j3i>'rK^^^ 

^mtmty^ ^y^mm^mikm^Hm-r^nm^mx^ 
^^y^^my^^y^^Mo 

im^mz 1] m^mi eiz^^^^xm^n^mizj:^ 
^y^mmm^^^m^-t^m^^m^m^tci:^^ 
^my^^y^mMo 

[lf^lM2 2] if5j^J12 1 t:J3l^-C^?tr^'^tt«c^i*: 




3 

[ii^Ji 2 3 ] gf^f^JM 1 6 \iz^\^-cm%^ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] ^CT-ie^^C:feV^T±i3(Z)^.^>&5Ml^l/> 
[0 0 0 4] -^CD^^fe^iJjpi^iC^l^Tii^^— 

9M^^3lbTm;t ^^lC?^oTV^:5>o ^bTJf^^(C(i 

^^y^jvj^mizm<^^^mm^^^m : i^it^^- 
[000 5] ^ vxm^^m^m^mm^m ( v >x:^ 
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[0 0 0 6] i.^\^:zcDmizX^ — ^^'r^:^^^lZ:^ 

(oy.^—y.^i}^^m^-r^a -^©a^ptjpi ^^i^ffl^cji^ 

(?>X^— ;:^fcilx>XAsjRjW^nTn>/^^ h{C5&:S 
:^ p« ^ c?>ill^:655ii?) I ^ ^ o 

[0 0 0 7] Ell 9{i^<Dmti::^:^^(Dmmm^^\^X 
:fet). 5 IttWVXS^^^y^S'. 52«i^^— > 5 3a::7 
^;i-Ap. 5 4{±SiS®> 5 5{i^ta. 5 6Ji:*p«^^ 

XUXA*^^§o 

[0 0 0 8] ^1 9iz^\.^xtfy^'^^^m^iiZ^mm(D 
mmy^4 2i^mu<Di^m^x^— 

bTJRj^^n^o 

[0 0 0 9] c:cDa5&^JBig{^:feoTt^^i::^rp<^5fei^ffi 
5: ^ — X bT v^ ^5:^ ^ ^ — 13 J: :53^3fca:MA?) 
j^^c7)a5c>--v^y^^ffl^^t3'^i#bX4D<d^^^^)S 

f§ii)^-^ t? tti b. ^izx'^-'V^>i.xy>(jui:,m^<Di& 

[»0 0 1 0 ] 

[0 0 1 1] ^1 8(it^e^CDlx>Xf>^^^^<^^bX:fe 
^y^33^R4 1 a, 4 1 bi±^^i>^ ^y^:ttfe4^4 
2C^T^ixyct:>4 5 a, 4 5 b lei t> Jc:lil*K«Jiglc3^ 
|#^ns v-^ ^y<$J'33*M4 1 a, 4 1 b ic^4?|S(t ^nfe 
:^?L4 1c, 4 1 d{3>^ ^/^T^^^jl:!!— ^ 4 3CD^ 
v'^— 1^>4 4:bs^^bl//^— tr>4 4C0^g3 4 7;i^[r|CD 
lHl^(::ctt>> >y^33*g4 1 a, 4 1 b(DiaMi&ft^ 
fr^^o Xs ->^^y^mm4 1 aicli/^^4 6*s^{tit, 
iXT:jD»5S>^>^i^g3*g4 1 a, 4 1 hCom:^m<^m^^ 

4 6izji9:)->^^y^mmi^m^mizf5:^x^^. ->^^y 

^T^^^^—^ 4 3{C efc ?)>^t;|^4 6«C3a»e>oTi^>^y 
[00 12] ViPi.Z.comtiiiy>X->^^y^^J:j^^lZ 

mm-t^m^%^^ hi:iTizm't^m^^^miz«^^^ 
[0 0 13] m^{.r^miz:^:;i^mmmmi^mi>z^\.^x 
ii^^-5 2*5^^— ^''>>b. ^^i^^^mmmi^m 
<^m^mm\^^<xi±^^ti:\.^. ^:(om>^^y^ 5 i 




5 

[0 0 14] 

:7.izv >xifittmi^m^ ft ^mx^ ->^^^^mm^m^ 20 

^^i^m.^mmmizm < ^m^mm-r^^izmm bTv^ 30 
^ ;^ iz \y>xi>^mmi^m mx ^\^m<t ^ n ^ 

mmcD:^^'5^lZ:hh^'Z. m^^ — J:.*}^W^i^miZ\y>:X 

^IS ^ ^ .tMP^^i^ ^ HI u ;t ^ CD T- ^ o 
[0 0 16] :^mMO)m3U(Dm^^mi±. :^mBlzji 

^^^^mmmizm<^m^mm-t^::^izi^tm\^x^^rc: 
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>x>^ ^^^(o^^^^^^mm^m^miz^i^'r^mu^ 

[0 0 17] 

(Dvt^m}i^i^\yxnt^^<D\x. ^ijc/t^4 6^e/> 

^^<$^WM4 la, 4 1 h^m:^\^^nm\.X^^^^X^ 

^]^^i&$i^s^^Mi(i5&v^o ^2{z:r*^i^j2.>^-/s:^jL^c<3c> 
^^^Jtu.'t— 1 li^. t:> 1 4^t?t>K:isItepJffe{c^tt 
^t^TV^^«^T*fe^o m^±v/^—l 1 1 2tZ J: t) 

^^1 5:?^[pi{c{^^:^^^{tT43t). 0^Jtb'>''^— CD^^ 
1 1 aAss:^>^y^:«fe«4 2 Jc^T ^s>nfcX b *>^/1tr> 4 

8 \z^-r^^xm^±isbi^rji:^n^^ m i r-tt^jti^ 

■r. =^3^-r^a^Jhfc:> 1 3;C>s^ihl^/^— cdSu^I 1 b 

t-ADjZvA.T-lj^lh^^^nTV^'So ) /t;f^i2t3j: 
D^i^Jtix/N-— 1 l(ii>^-;>5^:ttfe|R4 2K:#b-=)i:rit,tL 

wmi^m iz n < mm ^ t v % ^ . i:i±(Dmm i:im^x 

m<Dmi¥mm^rfrji'z>x\.^ < . 
[0 0 18] mw^mm^miz^\.^x{±. t^^^^y^i^/^^ 
4 eizx^mm^tix:^^. ^^i^m^mmmizm<^ 
mtrm^vx^^^^ }kizmm^(Di^izuv—p:'^n^>^m 

^m:> i>'mmuj^—4 4izx^->^^^y^mm^m:^\^iz 
f^^u ->^^y'^mmi^^^^4 6izm^':>xm:^\^^m 

i/^^>'^g3^H4 1 aJc<iffl^il:t:> 1 3 AS 

IS«t^tiT^^t>. ^^±t:> 1 3*s^:^risj{c;^i&b^0^ 

^ 4 3(Dm:^mMmttizx ^mm±y^> i syi^^^itu- 
1 1 $^Ep 1 5 ki]^n(o:B{PiifZ^^^ ^ \^xm0^± 
t:> 1 3±i^m^±u/^—i icomm 1 1 c^ia^:^^:, 

'^mmm±\:^>lzX^m^ix^Wl 5 h:^Mlz]sl^tiX 
v^}t^^Jt^>'^— ^EPI 5(>[>^fR|{c[i]4E&a:b«>. 

^^jhtrxi^i^ihi^^^— ®mi 1 dozm-r^o 

[0 0 19] CCD^,«^T*S>^ ^y^^'T'^^ji.ac— ^ 4 3 CD 

mm^±^^^. ->^^y^mRi^m:^\^tzm^i^i:^ist>^ 

ifi. ^i^iht:>l 3A$3(DP8ib<^i:^^jh^/t^l 1(D 
^EPl 5;^rsj(7)®fei&<^ic: J: D^^Jtu/^— tu^l^CDDDgiS 
1 1 eecAtJjia^. i^^^-y^334gCD^tt^^it^ff55:^ 

(lai) o ^^^i^v't— 1 ui^^jhtrvi sifim^it 

ly^^^—J^^^l 1 flz^VXi^^^Tzib. J"^^ 1 2{ZJ:^ 
Ill^■r^-i:{i?fev^p -^(D'^^^—i^'r^yXlyX^mi^ 

A 3i^nm,^^^^y^mm^my5mzHm^^h. m 
^itt:>o:^t)^EBi 1 f<om^^nm^i i &icA?)a 




7 

^y^mmi^^"^^ 4 6 tc: J: t) ^:&\^lzm^ d ^"T So 
ffl^jhtrv 1 3tti8^rpitc^i&t-SB^^t}^i i f 

[0 0 2 0] :^^^^^is^m^mi:i'r^m(>^it. 
m^tit^^mmifiwti^. 20 

[0 0 2 1 ] ::^jp<^^tlj^ipi)gt^^tC-rs^CCJi. 

[0 0 2 2] J^±CDa5&^J^U:-rSi:Jli^*i)i4^^tC:B 

[0 0 2 3] miz->^^y^^mmmm'r^7'^^::^:r,^ 
[0024] m2(D (^) i^mcommmx^ d . mix- 

i^TV^So 1 6{^i/^^^<$^«fe4g4 2 i:|5l— ^ 40 

i:3¥<4U>'^— 1 ecDJSI^gp) ^^;^CC3^t^^ttSgBl 6 a 

i)^ytm:^miz^i^m::-mtTmm.izrji^xr.^^o 3^. 

[0 0 2 5] ^zcixij^^'^^^mmmm^miz-t^^izm 
my^^ ^y^^Ati^t. tt^isbiziy>xi^^^ihi.xmz 
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t±5 1 6 ei{t^m:^\^y -< JVIxMlzW&^tzMM^ti^o 
m^^t)lZX^^i^\y^^-~l GifimtXo ) ^bTTLl? 

^^-rs33^g4 1 a-tm^^mi 6 a^mt)m^^ii. 

4 e<D:bxmm.:^timmmm^m 

m2 (u) ) 

10 0 2 6i mm^<D:^\zuv—xn'^^>^i^-tt:. ->^^ 

Ji^l^^n. 33^R4 1 a:i)S^4^^tBl 6 al::igbfe^ 

mtl^tU^X\^^^}i. ty^r^y^mm4 \ a.(Dm:^^(Oi3 

^X^mv^linmizm^'^l^l 6 a(±5tffl^lRl>^'Y>^^A 

^fci5^ttfl<j{ciiiebT. iy^^y^mm:4 1 eiiixmk^\h 

1 6a$^?)®^T. 7L1 lifiW^^BM 6ai:m^S 

®"^3**^g^tBl 6ai:?Ll 7 T-i^^ ^y^^|gliH««tc 

^^^ia;&rRlt3M^UTx S>^^y^^^4 1 aCD^*^^ 
m 1 6 a^^t)M^T^i?jf^>&fT^do ^^^Sy^^^^ 

^y^^mx:^^^. nil t.m^m.mi ^ eLtiWi^^-^m 

[0 0 2 7] ^5tc^fflt^^tc^ff ^-y-S^tt. 

mW:^my5m\znmi.. ty^^y^Mm4 x ai^mu^^ 
xsei^m^m^. jLi 7*5^«s;^tBi 6 a^^-^ur 

[0 0 2 8] ^(om^m^iz^^ii. mXiOy'ytya.y' 

^yt^a.^comm^itv^^—izMi.xm^t^mm'X^r). > 

^^y^^^^m\.Z^^mz. -Biy^>y^'r^^^::xL^ 

^ifii^^^y^mm^m:&miznm^'^^ii^wi^t3i<. u 

[0 0 2 9] 1^. nmz{±iy^y^mm±m^xn<. 
"^nmi^i^^^ysmz^^mzm^m^^^^. ^^v/^— 
1 ^^m^r^^^\hx 6 ei^mm->^^y^mwL4 2\z 
> -\' ^ mR(o^^m^^mm x.xmv^'^m x 

6 a^^ t)Mx.T^MV^o 

[0 0 3 0] ^3 (-r) \^m2^^m\^t:Lmx^^. n 
X ^(o9tm^^^^tiQ 1 ^^b-r^itt:>6 OAS|g(t 
^nri^So ^x^x-y-^^y^mmm^mz^^h^^. 

m3 o:>m\Ziy-^y^Mm4 X ei\ZWt\^^nt:zy.Y 

^y/^6 23f>s^Jl:l:r>6 0 J:^?p^0Jl{c{t5r©b. Pg^it^fr 

^^^^*g$r^75^lRltc<^ff^-rs^. ;^ h ^;/>'^6 2;65^ji:t: 
>6 0^5^EP6 3^^\z1^-t. ^Si:^ttSP$t6 1*$^ 
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(^3 (o) ) p ^i<Dm^mm\cir^ 
->^^y^mm^m:^mi^nm't^t:^ ^<o^^m^i*^6 to 

[0 0 3 2] j«^4^Ci^V^T^K^^i*:6 4Ji. mi^j^^y^ 

^iKMB t.mm bx ^ Mv^o 7jciJ<.i^s 6 5 cof^ \> izmm 
s (5imT-»jKx mm.mxmM<Dmm ^ffiv^T^M 20 

[0 0 3 3] ^:^±i^-<fc^ 1 Tbmm 4 CD||^®^J^C:}b%^T 

[00 34] ® 5 i^^^B^(Z)^ 2 c^i^M^jT'^ > ^ 1 
[00 3 5] mi iz/^^4 6i^->^>y^mm^m:&mz 

[0 0 3 6] m^comm^. wm^h^iz^ :^tj^^>-- 
itz^m^(omm:^^ ^y^^xti^t:^ it\:>it>iz:^m^(D . 

^y^mm4 1 bAS3^«^tBl 6 a^^DM^T?Ll 7 t 

1 6 ai^^^-^br. v-^ ^^^3g^M^i8t^^(C>^ 

7'/'^— 2 4CD^n^J: *?+^;^^ < ^^^fcMj^JcU 
Tfe^o 50 
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[0 0 3 7] '^iyXiy^^y^^mi^m^miZtj::^mx^ 

^^^m^mmm(D^^^mu\.xmm^ifi^mi*i(om 
xmm(Dmf^^m<o 

[0 0 3 8] »:izmm<D:^izu^)-'X:^-c ^y'^^xn^ 
->^^y^j^^^j^::i^-'^i^ty-^^y^mm^m:&mz 

2 2*5;4->bT^Jl:/t— 2 lifi^myil^^^i^miZ'^^ 
mb. mil:>^N-— 2 lCD5feiffi^2 1 a'ifi->^-y^m^4 2 

tyv^y^mm^m^mizitmi.xmyt^ffti:oifi. ^(o 

nm}izn^9t^mi:^iy^^yd^wm.4 Ib^^^UT. 
^^y^mWi4 1 bi»s3^4^g^ail 6 a^^??^;tsc:i:*s 

mm4\\>}im^'t^n. t^^r^y^mmo:>mx:i\^'r?^— 

f^r^bTifet). S^J^T^S^^-^' ^y^T'iJ^^^jxcc— ^jc: J: 

CDmiH^^D. 2 5 <Z)::tr-el^Ji:/^— CD^fe^SB 2 1 a 
^ty-^-y^W&L4 2 J; D^m^g^-y-So *V^T'5:^— 

[0 0 3 9] CICT-I^ih^ia2 3^ia(tfeCDH:. 

m^ys\^\znm\^m\'y^>s^^i^m\^:^'^mM\^is^mf\.^. 
[0 0 4 0] m^mm^m-tf^^^^^^mm^w^'r^ 

t^^^^r-y^mW^m:fiS^\z{^m\.X-^^r^y^mWi4 lb 
:6S3^t^^tB 1 6 a$:^?)j^;^^^jh«^^fT)&*3tlfe 

[0 0 4 1] z.(omtiimmz^:b}z^ ii^^^^^^rnvz 
^t^^-y^mm:i:^m^m\z{^m'^f\.x\^^i^^ ^=^^x 
i^^^y^m'^±^miWi^m^m\'y^:z}it^u<^ mm&<o 

[00 4 2] ^6 (iS'joD^ff^^jT-^) . m±^m(om^ 

e(Dmmm^m±^mzm^^x\.^^o 

[0 0 4 3] ^6i:l4^l^T. :^ ^ ^^^ffi^^mi 
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[0 0 4 5] i:i±<Dm^t^T^t,m±^m(D:^iizmzm 

So 

[0 0 4 6] m7U:^mMcom3(Dmmmx^^. pg^ 

[0 0 4 7] ^7 i^iaS^it-^Xa^^^Si:. 20 

[0 0 4 8] mm±iy^^y^^^^z2.:jL^^(Di^mt3iz 
^'^m(Dmmmx^^o vi>'i.m7 (omizm. mii^iz 

X. ^^^izm^^xiy-i'^y^^mmi.mi-^^ij^wifim< 
[0 0 4 9] mst^mmi^^mi^^mecomm^mzmm 

[ 0 0 5 0 ] ^ 9 i^m 8 (om. mm±^m^ ut 

i^ix:^t^> 3 4 ^y^mm4 1 aC9l5]^^4 5 a J; 

?)^l*HP^lr*»UT^.^S (^9 (>r ) ) ffl^folJCf^^ 

T{i. U/N'— 3 1 a)65t:> 3 4 <&|fi4 5 a tJ^^ilT*}^ 
bTV^S (^9 ) i8^fpI^Cf^^f&;^J^^^UT 

Tv^So i^-^^^^^|g£:D^i^J^^^^;I4b*v^T^i:. ^9 

(o) ic:^-r3lt>> l^>'^•— 3 1 a5t)Si^> 3 4^ifi4 5 a 
i:i^^^^±t:{ti^-rsa^ a> m(D^'^^MtmisbX{i> 
3fe<:^So 50 
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[0 0 5 1] '^(z>i^ms(Dmhmmiz^m:^itifiojn^x 

[0 0 5 2] J^±i5iB^bf-^^m^J{ci:n«^. ->^^y^ 

m. mm±^m^m^^t^mx^i^^. y'^^^zr.^^xm 

5&So 

[0 0 5 3] ^1 OJi*^^CDSaS09r*feb. ^1 BCD 

[0 0 5 4] ^1 Oi)S^l 8CDt(e5l50IIi:^i:UTM^S 
<Di±^ J^^l 4 eifit>^^^y^^m4 1 a, 4 1b^Pa:?^ 
rpItf^^^UTV^S,'^T•$)So ^ bXi^^ ^^^33184 1 a 

izi^g^±t:> 1 1 3AS|S:^t^>nTl^So m±^mi i e 

112 a^^ii:V>'^— 112 ^^EP 1 2 87^lpI(3M^-rs 
v'^^^i 1 4. jRiJf^^ihv/^— 1 1 2lc^«ti^nfeSgitrt: 

>1 1 2 b{c|i^{:^-^tx:^. '7-r'Vt^c7)ff^fBflt'^^^a5*r 

I 1 ICD^Wl 2 9:^m(Dm:b(D^^^r^:i^mXi¥}ti. 

^^i^ 1 2 3, 1 2 4T-;?7^^;*:f*:{Cj^i?>{^{:r©^UT 
feD. 1 2 4T-^^bTfeS5^a:^:^^nTC>So 

^roit:> 12 1, 12 2kk^^^:i)tm^mm^^^u<o 

mitZX^m.7z(Dm^X<Di^XJ^:xhts—^^:^^<i, 

[0 0 5 5] i:x±<Dmti:mmiz:^\.^xmmmTm. 
^^mm^mizm=fT^i^miz-:>\.^xmM-r^a 

[0 0 5 6] (ib«)tcmiii:^'f ^y5^^:^:7^c-rs^. > 
^^y^ Mmmm^mi^ J:.*)iy^^y^ mmi^^^^ 1 4 6 

M^oT^^iRiicsgit?^nso ^i.xmmmizm±\:^> 

I I 3:65^^1 5 o(ommxm:±^> i i 2<o^mi i 

2alc®^-rSo t-Si:^il:t:>:^5^^ 1 12aJc«^^ 
— /tgpi 1 2 c A5i^(tT^S:a^. ^JhW^— 1 1 2^:^ 

ittr> 1 1 3<DtiX^m 15 1 co:«rrRiic/t:^ 114 izm 

^-yXl^V±\J^fi. ^^Jhtrv 1 1 3ifim±U/^—j^1i^ 
^112 a^i^^S t^jJLl/v'^— 1 1 2^^:^ 1 1 4 

ct 7Ci(?)tesc^'j#-r So yctc ^ ^R^i&^isjc 

Ji^m:^mmWs^±f!b^^. S^-V>;/^^«4 1 a, 4 1 

b{i/^^ 1 4 etc j: Dii:5^rRI^c:{^i^^t^S^^Itl/>^'^— 
l 1 2c?:)^ji:mi 1 2 dt;:0^it$n^^jt^ttSo 

x\.^r:i:^-<—:;KJz\y>xifimmmm^ti:^:^5^^mm^ 

[0 0 5 7] >by^^Jti^iplii*^^{C'rS^^ii. {ib 
isbi^zmm:^-( ^y^^Ati^^u>Xi^^t)mi.. }kiz^ 



( 8 ) 
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J^—l 1 2{i/^^ 1 1 4tc3a*^oT^^i 2 l:;^fRltC^ 
i&b. ^ihtrv 1 1 3*s^itmi 1 2d^^^ti. iy^r 
^^^^«4 1a, 4 1 bt±/'?^ 1 4 6J::J:?}gi«^«c:5& 

1 -NCDaim^f^itr ^ t^m^t^m^^^tt 1 1 1 lo 

[0 0 5 81 JliK^ictiUU— X4^^><&#^i:{ib«) 

^ *y ^ s:^ ^ mmmm^mx ^ b e> n^it 

1 4 etCct t)il»^-^§o 20 
^mm^^^tt 111 ifi-^^^l!bX:H(^'r^}t\y/^— 1 

[0 0 6 0] mm(Dmit:^^^^{^m^mi:i^^r). m 

m^^^oT*ib«i^< (l'-2^0 ltti:^^^^mVi. 
^ < ^ 33^l^i&^^;f)5 >^r^^^ mm ^ K:?^ fRi \Z 

ft» bT45 < ^^IC 3& o T V^ o 

[0 0 6 1] Xfl^IBm-^^giSM 1 1 1 r?^^(DU^^ 
*>-y-<-:^tC. ^cr)33ltB^rRl<^^:^t-^t:> 1 2 1 , 12 
2(c(i. 011 (n) fc:^-r«^^l*l^Mai: UTCD« 1 

2 5a, 12 5b^l^«t^n. ClcZ)^12 5a, 125 

:^\.^<o^ ^ ^ifimmm'm i^xmrnt^^^ c3&v^:^J^^c3fe 

^P*9?L126a, 1 2 6 bi:UTs^mv>o 40 

[ 0 0 6 2 ] ^^^IBfit-^^SP^r 1 1 1 (iffli:rtc < 

F^^^t UT^l 1 (— ) lC^N-rfc:> 12 1, 1 2 2CD 
mm^^oiJf^— 12 7 ^^itTJ^lBm-^^gBM 1 1 

[0 0 6 3] ±gB^^)^^J^c4ba^T^i>'^ ^y^^^mnga 

01 2t::^mi{C, f>^>V:57^;|K|g 
i&^®(3Dzi>f ;i/ 14 3a t^mmm^^^ti^y-i 50 
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K i^m^m^) 1 3 1 ei^iftx.xm.nmm^'^. yi. 

±CDgEJgB^:3-f 14 3 aiPJl(D5g^^-f K 1 3 1 b 
:^i:^mi^xmmih^ix^. 

[0 0 6 4] ^1 2\z^\^x. t^^^-j^mm-^m^sb^m 
m«^(i^^i 3 2tc^t-i s<r>mvzmn. ^mi^i 

3 1 ajdct ^)^4^lB^s^■^*^^iIttmss^iMtt^v^o ^ 
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SPECIFICATION 

[TITLE OF THE INVENTION] SHUTTER APPARATUS FOR CAMERA 
[Abstract] 

[Object] To reduce consumption current in a shutter actuator 
coil in a pliotographing ready state and tlie lilce, so as to acliieve 
power savings and avoid thermal deformation in the actuator 
coil . 

[Construction] In a shutter apparatus for a camera provided 
with a shutter blade driven by shutter blade opening and closing 
driving means so that the shutter blade opens and closes an 
optical path of an object image, locking means for loclcing the 
shutter blade in a closed state and/or an opened state is provided 
so that the shutter blade opening and closing driving means 




performs lock and lock releasing of the locking means. 
[WHAT IS CLAIMED IS;] 

[Claim 1 ] A shutter apparatus for a camera provided with a shutter 
blade driven by shutter blade opening and closing driving means 
so that the shutter blade opens and closes an optical path of 
an object image^ the apparatus comprising closed locking means 
provided with a first locking member provided in a stationary 
portion and a second locking member provided in the shutter 
blade so as to lock the shutter blade in a closed state, wherein 
lock and lock releasing of the closed locking means are performed 
by the shutter blade opening and closing driving means. 

[Claim 2] A shutter apparatus for a camera according to Claim 
1, wherein the closed locking means is push-push type locking 
means for performing a closed state lock in response to a closing 
direction biasing force exerted by the shutter blade opening 
and closing driving means of the shutter blade and then 
performing closed state lock releasing in response to a closing 
direction biasing force exerted again, and wherein during the 
time that the shutter blade is in the closed state lock, the 
shutter blade opening and closing driving means exerts a closing 
direction biasing force to the shutter blade, and then performs 
shutter blade opening direction drive. 

[Claim 3] A shutter apparatus for a camera according to Claim 
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Ir wherein the closed locking means is elastic locking means 
for moving beyond an elastic member and thereby performing a 
lock in response to a closing direction biasing force exerted 
by the shutter blade opening and closing driving means of the 
shutter blade, and then moving again beyond the elastic member 
and thereby performing lock releasing in response to a locked 
opening direction biasing force. 

[Claim 4] A shutter apparatus for a camera according to Claim 
1, wherein the closed locking means is magnetic locking means 
for performing attraction lock in response to a closing direction 
biasing force exerted by the shutter blade driving means of 
the shutter blade and then performing attraction separation 
and lock releasing in response to an opening direction biasing 
force . 

[Claim 5] A shutter apparatus for a camera provided with opened 
locking means for locking a shutter blade in an opened state, 
wherein shutter blade opening and closing drivingmeans performs 
lock and lock releasing of the shutter blade and the opened 
locking means. 

[Claim 6] A shutter apparatus for a camera provided with closed 
locking means for locking a shutter blade in a closed state 
and opened locking means for holding the shutter blade in an 
opened state, wherein shutter blade opening and closing driving 
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means performs lock and lock releasing of the shutter blade, 
the closed locking means, and the opened locking means. 
[Claim 7] A shutter apparatus for a camera according to Claim 
5 or 6, comprising inhibiting means for inhibiting the opened 
state lock of the shutter blade performed by the opened locking 
means at the time of exposure. 

[Claim 8] A shutter apparatus for a camera according to Claim 
1 , wherein the inhibiting means is mechanically linked with 
mirror means for switching from one to another between an optical 
path for leading an ob j ect image to an ocular plane and an optical 
path for leading the object image to a film plane, whereby the 
inhibiting means inhibits the opened lock of the shutter blade 
performed by the opened locking means, in states other than 
a mirror state that the mirror means forms the optical path 
for leading the object image to the ocular plane. 
[Claim 9] A shutter apparatus for a camera provided with a shutter 
blade driven by shutter blade opening and closing driving means 
so that the shutter blade opens and closes an optical path of 
an obj ect image, the apparatus comprising : shutter blade opening 
direction biasing elastic means; shutter blade driving means 
for performing at least shutter blade closing direction drive; 
locking means for locking the shutter blade in a closed state; 
and lock driving means for driving the locking means and thereby 
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performing lock releasing of at least the shutter blade, wherein 
the lock driving means is composed of a shape memory alloy member . 
[Claim 10] A shutter apparatus for a camera according to Claim 
9; wherein the shape memory alloy member has a wire shape, and 
wherein a pin is provided for changing an extending direction 
of the wire-shaped shape memory alloy member. 
[Claim 11] A shutter apparatus for a camera according to Claim 
10, wherein the pin is provided with guiding means for preventing 
a plurality of the wire-shaped shape memory alloy members 
abutting against the pin from contacting with each other. 
[Claim 12] A shutter apparatus for a camera according to Claim 
10, wherein the pin is provided with guiding means for covering 
surroundings below the extending direction of the wire-shaped 
shape memory alloy member. 

[Claim 13] A shutter apparatus for a camera according to Claim 
9, wherein the shape memory alloy member is connected in series 
to a coil serving as the shutter blade driving means via a 
semiconductor device . 

[Claim 14] A shutter apparatus for a camera according to Claim 
9, wherein closed lock by the locking means is not performed 
for a desired time after a use of the lock driving means. 
[Claim 15] A shutter apparatus for a camera according to Claim 
14, wherein when the shutter blade is to be set into a closed 
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state within the desired time, the shutter blade driving means 
exerts a closing direction bias, while after passage of the 
desired time, the locking means performs closed lock. 

[Claim 16] A shutter apparatus for a camera provided with a 
shutter blade driven by shutter blade opening and closing driving 
means so that the shutter blade opens and closes an optical 
path of an object image, the apparatus comprising closed holding 
means for holding the shutter blade in a closed state, in states 
other than a photographing state and a photographing ready state . 

[Claim 17] A shutter apparatus for a camera according to Claim 
16, wherein the closed holding means is linked with a power 
switch mechanically and thereby holds the shutter blade in a 
closed state when the power switch is OFF. 

[Claim 18] A shutter apparatus for a camera according to Claim 
16, wherein the camera comprises tube retracting means for 
accommodating a lens part into a camera body, and wherein the 
closed holding means is mechanically linked with the tube 
retracting means and thereby holds the shutter blade in a closed 
state when the lens part is accommodated into the camera body. 

[Claim 19] A shutter apparatus for a camera according to Claim 
17 or 18, wherein the closed holding means is locking means 
for locking the shutter blade in a closed state. 

[Claim 20] A shutter apparatus for a camera according to Claim 
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17 or 18, wherein the closed holding means is biasing means 
for biasing the shutter blade to a closed state. 
[Claim 21] A shutter apparatus for a camera according to Claim 
16, comprising releasing means for releasing the closed hold 
of the shutter blade performed by the holding means. 
[Claim 22] A shutter apparatus for a camera according to Claim 
21, wherein the camera comprises mirror means for switching 
from one to another between an optical path for leading an object 
image to an ocular plane and an optical path for leading the 
object image to a film plane, and wherein the releasing means 
is mechanically linkedwith themirror means and thereby releases 
the closed state hold of the shutter blade immediately after 
the optical path for leading the object image to the film image 
plane is formed by an action of the mirror. 

[Claim 23] A shutter apparatus for a camera according to Claim 
16,. wherein the camera comprises: mirror means for switching 
from one to another between an optical path for leading an object 
image to an ocular plane and an optical path for leading the 
object image to a f ilmplane; andmirror drivingmeans for driving 
the mirror means, wherein the holding means is mechanically 
linlced with the mirror drivingmeans and thereby holds the closed 
state of the shutter blade immediately before the optical path 
for leading the object image to the film plane is formed by 
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an action of the mirror means, and wherein also after the object 
image is led to the film plane, the closed hold of the shutter 
blade is released by driving the mirror driving means. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to a 
shutter apparatus in a still camera and in particular to a shutter 
apparatus for a lens shutter camera having a mirror for switching 
from one to another between an optical path for leading an ob j ect 
image to a camera film plane and an optical path for leading 
the object image to an ocular plane. 
[0002] 

[Prior Art] In a single lens reflex camera, a shutter mechanism 
is provided on the film side relative to a mirror for switching 
from one to another between an optical path for leading an object 
image to a film plane and an optical path for leading the object 
image to an ocular plane. Thus, a space is necessary between 
the mirror and the film. Further, the shutter is formed 
immediately before the film, and hence the shutter opening needs 
to be formed larger than the film exposure plane. Then, the 
shutter driving section is arranged on its outside. This 
inevitably causes a size increase. Further, a diaphragm for 
adjusting the incident light quantity also needs to be provided 
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separately. This causes a cost increase as well as a weight 
increase- Furthermore/ in the case of a high speed shutter, 
exposure is performed in a slit shape traveling across the film 
plane. This causes exposure unevenness when the flashed light 
from a strobe is used. When the unevenness is to be avoided, 
a shortcoming has arisen that a high speed shutter cannot be 
used when a strobe is used. 

[0003] Thus, in recent years cameras have been available in 
which a lens shutter free from the above-mentioned shortcomings 
is arranged on the object side relative to the mirror. 

[0004] In such a camera, the mirror h^s a sufficient light 
shielding function so that light does not leak to the film plane 
at the time of mirror down (a state that the mirror forms an 
optical path for leading the object image to the ocular plane: 
mirror down, hereinafter) . At that time, the lens shutter is 
open so that the object is seen through an ocular section. At 
the time of photographing, the shutter is closed. Then, amirror 
up state is formed (a state that the mirror forms an optical 
path for leading the object image to the film plane: mirror 
up, hereinafter) so that the light shielding to the film plane 
is stopped. (Light shielding is not performed because the 
shutter is closed.) Then, the shutter is opened and closed. 
After the completion of the exposure, the mirror goes down. 
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Finally, the shutter is opened so that the sequence is completed . 
[0005] Not only in a photographing state or a photographing 
ready state (a state that a lens cap is removed or a certain 
operation is performed) but also at a time that the camera is 
not used (a state that the camera is placed freely or a state 
that a user is walking around with the camera) , the shutter 
is open so that light leakage to the film is prevented by the 
mirror light shielding. 

[0006] Such a camera provided with a mirror has a large advantage 
that the image itself to be photographed can be checked through 
a finder. Nevertheless, a space is necessary for the mirror 
and its swing. Thus, a camera has been developed in which the 
lens is accommodated into the space for the mirror so that the 
size is reduced when the camera is not used. 

[0007] FIG. 19 shows a sectional view of such a camera. Numeral 
51 indicates a lens shutter. Numeral 52 indicates a mirror. 
Numeral 53 indicates a film plane. Numeral 54 indicates an 
ocular plane. Numeral 55 indicates a lens tube. Numeral 56 
indicates a camera body. Numeral 57 indicates a prism for 
leading the object image reflected by the mirror to the ocular 
plane. 

[0008] In FIG. 19, when a power switch not shown is turned OFF 
when the camera is not used, the mirror 52 goes into a mirror 
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up state indicated by a broken line. Then, the lens tube 55 
performs tube retraction and is accommodated into the space 
from which the mirror has retreated. 

[0009] In this configuration, when the camera is not used, the 
mirror is up, and hence light shielding by the mirror is not 
expected. Thus, the shutter needs to be held in a closed state 
for light shielding. Thus, the entire sequence becomes as 
follows . The lens tube moves out when the power switch is turned 
ON- Then, the mirror goes down and performs light shielding 
to the film plane. Then, the shutter opens so that the optical 
path leads to the ocular plane. The sequence at the time of 
photographing is as described above. When the power switch 
is turned OFF on completion of camera use, the shutter first 
is closed. Then, the mirror goes up, and then the tube retract ion 
of the lens tube is performed. 

[0010] 

[Problems to be Solved by the Invention] As described above, 
the shutter blade needs to be in a closed state when the camera 
is not used. This is achieved when the shutter blade is biased 
to the closing direction by a spring similarly in a prior art 
lens shutter. 

[0011] FIG. 18 shows a prior art lens shutter. Shutter blades 
41a and 41b are supported in a manner pivotable respectively 
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around pins 45a and 45b standing on a shutter base plate 42. 
A lever pin 44 of a shutter actuator 43 is fit into elongate 
holes 41c and 41d respectively provided in the shutter blades 
41a and 41b- Rotationof the lever pin 44 in an arrow 47 direction 
causes opening operation of the shutter blades 41a and 41b. 
A spring 4 6 is hung on the shutter blade 41a and thereby exerts 
a closing direction bias to the shutter blades 41a and 41b. 
ThuS/ in a normal state (when the camera is not used) , the shutter 
blade is maintained in a closed state by the spring 46. Thus, 
the shutter actuator 43 performs the opening operation of the 
shutter blades against the spring 46. 

[0012] Meanwhile/ when such a lens shutter is to be applied 
to a camera, the following inconvenience arises. 
[0013] As described above / in a camera photographing ready state , 
the mirror 52 needs to be in the mirror down state so that the 
optical path for leading the object image to the ocular plane 
needs to be formed. At that time, the shutter blades of the 
shutter 51 need to be in the opened state. Thus, the shutter 
actuator 43 needs to always hold the opened state against the 
shutter blade closing direction biasing force of the spring 
46. Thus, in the photographing ready state, the consumption 
current amount increases in the shutter actuator coil, and so 
does the heat generation in the coil itself. Generally, the 
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photographing ready state is longer than the duration of 
photographing. Further, the photographing ready state could 
always be maintained when the power switch was forgotten to 
be turned OFF. These situations can cause consumption in the 
battery. Further, heat generation in the shutter actuator coil 
can cause problems of deformation in the coil as well as various 
influences to other parts. 
[0014] 

[Means for Solving the Problem and its Action] Solving means 
of a first group of the invention has a configuration according 
to Claims 1 to 8 . Provided are: a lens shutter mechanism; and 
a mirror mechanism having a light shielding property and 
switching from one to another between an optical path for leading 
an object image to a film plane and an optical path for leading 
the object image to an ocular plane. In an unused state, the 
mirror mechanism forms the optical path for leading the object 
image to the film plane, while a lens performs tube retraction 
and is thereby accommodated into a space where the mirror 
mechanism had located in order to form the optical path for 
leading the object image to the ocular plane. Locking means 
for locking a shutter blade in a closed state, an opened state, 
or both states is provided so that shutter blade opening and 
closing driving means performs lock and lock releasing of the 
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shutter blade by the locking means. Thus, the above-mentioned 
problems are avoided. 

[0015] Solving means of a second group of the invention has 
solving means according to Claims 9 to 15 . In a camera, a mirror 
is provided that has light shielding property and that switches 
from one to another between an optical path for leading an ob j ect 
image to an ocular plane and an optical path for leading the 
object image to a film plane. When the camera is not used, 
the mirror forms the optical path for leading the object image 
to the film plane, while a lens performs tube retraction and 
is thereby accommodated into a space where the mirror had located 
in order to form the optical path for leading the object image 
to the ocular plane, so that the size is reduced in the camera. 
Then, a lens shutter mechanism is provided on the object side 
relative to the mirror, while the lens shutter comprises: a 
shutter blade opening direction bias spring; a shutter blade 
drive unit for performing at least shutter blade closing 
direction drive; locking means for locking the shutter blade 
in a closed state; and lock driving means composed of a shape 
memory alloy member for driving and causing the locking means 
to perform at least lock releasing. Thus, the above-mentioned 
problems are avoided. 

[0016] Solving means of a third group of the invention, which 
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is according to the invention, closed holding means is provided 
for holding' a shutter blade in a closed state, in states other 
than a photographing state and a photographing ready state. 
Thus, the above-mentioned problems are avoided. Specifically, 
a mirror is provided that has light shielding property and that 
switches from one to another between an optical path for leading 
an obj ect image to an ocular plane and an optical path for leading 
the object image to a film plane. When the camera is not used, 
the mirror forms the optical path for leading the object image 
to the film plane, while a lens is accommodated into a space 
where the mirror had located in order to form the optical path 
for leading the object image to the ocular plane, so that the 
size is reduced in the camera. Then, a lens shutter mechanism 
is provided on the object side relative to the mirror, while 
the lens shutter open and closing direction bias spring is not 
provided, or alternatively a shutter blade opening direction 
bias spring is provided. Closed holding means is provided for 
holding the shutter blade of the lens shutter in a closed state 
when the camera is not used. Thus, the above-mentioned problems 
are avoided. 



[Embodiments] FIG. 1 shows a first embodiment of the invention. 
The major difference from the prior art example of FIG. 18 is 



[0017] 
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as follows. First, the spring 46 biases the shutter blades 
41a and 41b to the opening direction. This avoids the necessity 
of driving the shutter actuator (shutter opening and closing 
driving means) in order to open the shutter in the photographing 
ready state. Second, a closed locking lever 11 of a push-push 
type is formed in a manner pivotable around a pin 14 . The locking 
lever 11 receives a biasing force in an arrow 15 direction from 
a spring 12. A rear end 11a of the locking lever contacts with 
a stopper pin 4 8 standing on the shutter base plate 42, so that 
its rotation is stopped. (In FIG. 1, the locking lever rear 
end 11a does not yet contact with the stopper pin 48. Instead, 
a closed lock pin 13 described later enters to the front end 
lib of the locking lever so that the rotation is stopped.) The 
closed locking lever 11 is pressed against the shutter base 
plate 42 by the spring 12. However, a weak force can lift the 
closed locking lever front portion lib to the object side in 
the optical axis direction. In the above-mentioned 

configuration, the operation of the closed locking means is 
described below by following the sequence of photographing 
starting at the photographing ready state. 

[0018] In the photographing ready state, the shutter is opened 
by the spring 4 6 so that the optical path for leading the object 
image to the ocular plane is formed . Then, when a release button 
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is pushed for photographing, a shutter actuator 4 3 (shutter 
opening and closing driving means) biases the shutter blades 
to the closing direction through a driving lever 44 so that 
the shutter blades begin to move to the closing direction against 
the spring 46. A closed lock pin 13 is formed in the shutter 
blade 41a. When the closed lock pin 13 moves to the closing 
direction and then contacts with the slant face 11c of the closed 
locking lever, the closed lock pin 13 turns the closed locking 
lever 11 in the direction opposite an arrow 15 by means of a 
closing direction biasing force of the shutter actuator 43. 
Then, when the closed lock pin 13 passes the slant face 11c 
of the closed locking lever 11, the closed locking lever having 
been pushed by the closed lock pin and thereby turned in the 
direction opposite the arrow 15 until that time begins to rotate 
in the direction of the arrow 15. Thus, the closed lock pin 
contacts with a pawl lid of the closed locking lever. 
[0019] When power to the shutter actuator 43 is stopped at this 
time, the shutter blades begin to open in the opening direction . 
However, in accordance with this open operation and the rotating 
operation in the arrow 15 direction of the closed locking lever 
11, the closed lock pin 13 enters into a recess lie in the front 
portion of the closed locking lever, and thereby performs closed 
state lock of the shutter blades (FIG. 1). The closed lock 
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pin 13 is in contact with a camber section llf of the closed 
locking lever. Thus, the closed locking lever 11 is not rotated 
by the spring 12. After that, the mirror goes up and thereby 
forms the optical path for leading the object image to the film 
plane. However, the shutter is in the closed state, and hence 
exposure is not performed. Then, when the shutter actuator 
43 biases the shutter blades to the closing direction again, 
the closed lock pin departs from the side of llf of the camber 
section, and then enters into a recess llg. When power to the 
shutter actuator 43 is stopped, the shutter blades are to move 
in the opening direction by means of the spring 46. An end 
of the camber section llf is curved to the object side in the 
optical axis direction. Thus, when moving in the opening 
direction, the closed lock pin 13 enters under the camber section 
llf, and then lifts the closed locking lever front portion lib 
from the shutter base plate 42. After that, the closed lock 
pin 13 departs from the closed locking lever 11 so that the 
shutter is opened into the exposure state. The shutter open 
operation after the lock releasing may be performed by the 
opening direction biasing force of the shutter actuator 43. 
After that, the shutter actuator 43 biases the shutter blades 
to the closing direction, and thereby closes the shutter so 
as to complete the exposure. At the same time, closed state 




lock is performed again • Then^ the mirror goes down so that 
light shielding to the film plane is performed. Closed lock 
releasing is performed again in a series of the above-mentioned 
operations. Thus, the shutter opens so that the optical path 
for leading the object image to the ocular plane is formed. 
[00201 When the camera is to be brought into an unused state, 
the power switch not shown is turned OFF. Then, the shutter 
actuator 4 3 first brings the shutter into the closed state and 
performs closed lock . Then, the mirror goes up . Then, the lens 
performs tube retraction and is thereby accommodated into the 
space of mirror down. Then, the power supply is turned OFF. 
[0021] When the camera is to be brought into the photographing 
ready state, the power switch not shown is turned ON. The lens 
moves out. Then, the mirror goes down so that light shielding 
to the film plane is performed. Finally, the shutter actuator 
43 performs closed lock releasing so that the optical path 
between the object image and the ocular plane is formed . 
[0022] According to the above-mentioned configuration, the 
shutter actuator 4 3 does not need to be provided with a current 
for always maintaining the shutter open in the photographing 
ready state. This avoids the problems of exhaustion of the 
battery and generation of heat. Further, since the closed 
holding means is provided, even when the mirror is up and hence 
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light shielding is not performed by the mirror, sufficient light 
shielding to the film plane is achieved by the shutter without 
continuously providing a current to the shutter actuator. 
[0023] The actuator itself for driving the opening and the 
closing of the shutter performs closed lock and lock releasing. 
Thus, a feature is obtained that even when the battery is 
extracted in any state, the camera does not suffer light beam 
leakage to the film. 

[0024] FIG. 2(a) shows another embodiment. An elastic lever 
16 having a spherical protrusion 16a is provided in place of 
the closed locking lever 11 of the push-push type shown in FIG. 
1. The elastic lever 16 is composed of the same member as the 
shutter base plate 42, and fabricated by forming a slit having 
a shape identical to the elastic lever 16. The spherical 
protrusion 16a bends elastically in the optical axis direction 
around a pedestal portion (boundary portion of the shutter base 
plate 42 and the elastic lever 16) . A hole 17 is formed also 
in the shutter blade 41a. 

[0025] When the power switch is turned ON so that the camera 
goes into the photographing ready state, the lens first moves 
out. Then, the mirror goes down. After that, when the shutter 
actuator not shown exerts a biasing force in the opening 
direction onto the shutter blades in the state of FIG. 2 (a). 
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the spherical protrusion 16a having fit into the hole 17 
elastically retreats to the film side in the optical axis 
direction. (The spherical protrusion 16a is pushed by the hole 
17 periphery so that the elastic lever 16 bends owing to a force 
component in the optical axis direction.) Then, when the blade 
41a having the hole 17 moves over the spherical protrusion ISa^ 
the shutter blades are opened into the photographing ready state 
(FIG. 2(b)) by the force of the spring 46. 

[0026] When a release button is pushed for photographing, the 
shutter blades are closed by the closing direction biasing force 
of the shutter actuator. Even after the blade 41a contacts 
with the spherical protrusion 16a, the shutter actuator 
continues to exert the closing direction biasing force to the 
shutter blade. Then, the spherical protrusion 16a elastically 
retreats to the film side in the optical axis direction owing 
to the force in the closing direction of the shutter blade 41a 
similarly to the above-mentioned case. The shutter blade 41a 
moves over the spherical protrusion 16a so that the hole 17 
overlaps with and fits over the spherical protrusion 16a. The 
shutter blade is stopped by the stopper pin 18 so as not to 
move further to the closing direction. In this state, the 
shutter blade is locked in the closed state by the spherical 
protrusion 16a and the hole 17. Then, the mirror goes up so 
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that the optical path to the film plane is formed. Then, when 
the shutter actuator biases the shutter blade to the opening 
direction, the shutter blade 41a moves over the spherical 
protrusion 16a so that open operation is performed. After the 
exposure, the shutter actuator biases the shutter blade to the 
closing direction so that the shutter is closed. Then, the 
spherical protrusion 16a fits into the hole 17 so that closed 
state lock is performed. Then, the mirror goes down so that 
the state returns to the photographing ready state. 
[0027] When the camera is to be brought into an unused state, 
the power switch is turned OFF. Then, the shutter actuator 
biases the shutter blade to the closing direction so that the 
shutter blade 41a moves over the spherical protrusion 1 6a . Then, 
the hole 17 fits over the spherical protrusion 16a so that closed 
lock is performed. After that, the mirror goes up. Then, the 
lens performs tube retraction and is thereby accommodated. 
Then, the procedure is completed. 

[0028] This configuration is simpler than that employing the 
closed locking lever of the push-push type of FIG. 1. Even 
when the shutter is to be brought into the opened state, the 
shutter actuator does not need to bias the shutter blade to 
the closing direction once. This simplifies the control, and 
reduces a time lag for opening the shutter. 
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[0029] The shutter blades are notably thin in practice. Hence, 
the shutter blades themselves easily bend elastically in the 
optical axis direction. Thus, the elastic lever 16 may be 
omitted so that the spherical protrusion 16a may be attached 
directly to the shutter base plate 42. Then, the shutter blade 
may move over the spherical protrusion 16a by means of elastic 
bending . 

[0030] FIG. 3(a) shows a modification of FIG. 2. A lock pin 
60 is formed at a tip of a shaft 19 via an elastic member 61. 
When the shutter blade is in the closed state, as shown in FIG. 
3(a) , the stopper 62 formed in the shutter blade 41a is located 
in the inner side of the lock pin 60 and thereby performs opened 
lock. In this state, when the shutter actuator biases the 
shutter blade to the opening direction, the stopper 62 pushes 
the lock pin 60 in the arrow 63 direction. Then, the elastic 
member 61 bends so that the stopper 62 departs from the lock 
pin 60. Thus, the shutter blade goes into the opened state 
(FIG- 3 (b) ) . According to this configuration, no optical axis 
direction bending force acts on the shutter blade so that 
reliability increases in the blade. 

[0031] FIG. 4 shows another modification . A magnetic material 
64 is attached to an edge of the shutter blade 41a, and is attracted 
to a permanent magnet 65 attached to the shutter base plate 
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42 in the shutter closed state so as to perform shutter closed 
lock. When the shutter actuator biases the shutter blade to 
the opening direction in order to make the shutter into the 
opened state, the attraction between the magnetic material 64 
and the permanent magnet 65 is separated by the force so that 
the shutter blades are opened. The magnetic attraction force 
is in inverse proportion to the square of mutual distance so 
that the attraction force becomes weaker rapidly when the shutter 
is opened. Thus, opened hold is achieved by the spring 46. 
According to this configuration, closed lock is performed by 
a mechanism employing no elastic material. Thus, the closed 
state is maintained in a manner resistive to external disturbance 
and the like. 

[0032] In FIG. 4, the magnetic material 64 may be fabricated 
by magnetic plating. The permanent magnet 65 may be shared 
with the permanent magnet of the shutter actuator. An 
electromagnet (having such a configuration that releasing is 
achieved when the power is ON while attraction is achieved when 
the power is OFF) may be used in place of the permanent magnet 



[0033] In the embodiment of FIGS. 1 through 4 described above, 
the shutter blade is biased to the opening direction by the 
spring 46 . However, this spring 46 may be omitted so that opened 



65. 



-24- 



hold may be performed by means of a notably small current at 
the time of open (In the prior art, a large opened hold current 
has been necessary in order to perform opened hold against the 
closing bias spring. However, in the present embodiment, there 
is no need for opposing a spring so that a small opened hold 
current is sufficient) • In this case, there is no need for 
opposing the opened hold spring 4 6 when the shutter blades are 
closed. This alleviates battery exhaustion, and permits size 
reduction in the shutter actuator. This contributes to the 
overall size reduction. 

[0034] FIG. 5 shows a second embodiment of the invention. The 
major difference from the first embodiment is as follows. 

[0035] First, the spring 46 biases the shutter blade to the 
closing direction. Second, the elastic lever 16 having the 
spherical protrusion 16a fits into the hole 17 of the shutter 
blade 41b in the shutter blade opened state . Third, inhibiting 
means 23 for inhibiting the loclc is provided. 

[0036] The configuration of FIG. 5 is described below as well 
as it operation along with a camera sequence. First, in a state 
that the camera is not used, the shutter blade is biased and 
held in the closed state by the spring 46. Then, when the power 
switch not shown is turned ON into the camera photographing 
ready state, the lens not shown moves out first. Then, the 
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mirror not shown goes down. After that, the shutter blade is 
brought into the opened state against the spring 4 6 by the shutter 
actuator (not shown) . Then, as described above, the shutter 
blade 41b moves over the spherical protrusion 16a. Then, the 
hole 17 and the spherical protrusion 16a fit together so that 
the shutter blades are held in the opened state. At this time, 
the opened lock position is configured such that the opening 
of the shutter blades is sufficiently larger than the opening 
diameter of the aperture 24. 

[0037] When the shutter blades are in the opened state, the 
optical path between the object image and the ocular .plane is 
formed so that the photographer can check the object. In this 
shutter blade opened lock state, power to the shutter actuator 
is stopped so that the consumption of the battery is prevented. 
[0038] Then, when the release switch is turned ON for 
photographing, the shutter actuator biases the shutter blade 
to the closing direction so that the shutter blade 41b moves 
over the spherical protrusion 16a, and performs opened lock 
releasing. After that, the shutter blade is closed owing to 
the action of the spring 46. Then, the mirror goes up so that 
the light shielding to the film plane is stopped. Then, the 
inhibiting means 23 operates. First, a plunger 22 goes ON so 
that an inhibition bar 21 moves out to the object side in the 
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optical axis direction. Then, a tip 21a of the inhibition bar 
21 protrudes from the shutter base plate 42 (FIG. 5) . Then, 
the shutter actuator biases the shutter blade into the opened 
state so that exposure is performed. At this time, the 
inhibition bar tip collides with the shutter blade 41b, and 
hence the shutter blade 41b cannot move over the spherical 
protrusion 16a. Thus, opened lock is not performed. The 
shutter diameter direction position of the inhibition bar tip 
is configured such that when the inhibit ion bar tip 21a collides 
with the shutter blade 41b, the opening of the shutter blades 
agrees with the aperture opening diameter. The shutter 
actuator continues to bias the shutter blade to the opening 
direction until the exposure is completed. After the 
completion of exposure, the shutter actuator biases the shutter 
blade to the closing direction so that the shutter is closed 
(the shutter blade may be closed by the spring 46) . Then, power 
to the plunger 22 is turned OFF so that the tip 21a of the 
inhibition bar is retreated from the shutter base plate 42 by 
the force of the spring 25. Then, the mirror goes down so that 
the state returns to the photographing ready state. 
[0039] The reason why the inhibiting means 23 is provided in 
the present embodiment is that if shutter blade closed lock 
and release were performed for every exposure, high speed shutter 




could not be achieved. ThuSr the inhibiting means may be used 
only when high speed shutter is required. In that case, in 
low speed shutter, the shutter actuator does not need to continue 
to bias the shutter blade to the opening direction . This permits 
power savings . 

[0040] When the camera goes from the photographing ready state 
into an unused state, the power switch is turned OFF so that 
the shutter actuator biases the shutter blade to the closing 
direction . Then, the shutter blade 41bmoves over the spherical 

protrusion 16a so that opened lock releasing is performed. 
After that, the shutter blade goes into the closed state by 
the force of the spring 46. Then, the mirror goes up so that 
the lens performs tube retraction and is accommodated. As such, 
the camera reaches the unused state. 

[0041] According to this configuration, when the camera is not 
used, the shutter blade is biased in the closed state. This 
avoids that the shutter blades continue the opened state owing 
to external disturbance and the like, and hence improves the 
reliability in light shielding. 

[0042] FIG. 6 shows another modification. The plunger 22 
serving as the driving source of the inhibiting means is omitted. 
Instead, the driving source of the mirror 26 is used in the 
inhibiting means. 
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[0043] In FIG. 6, when the mirror is in the up state such as 
when the camera is not used and when photographing is performed, 
a pin 28 standing on the mirror drive gear 27 rotated by the 
mirror motor 29 pushes an end 21b of the inhibition bar 21 (FIG. 
6 shows the unused camera state) . Thus, the inhibition bar 
tip 21a protrudes from the shutter base plate 42 and thereby 
inhibits the opened lock of the shutter. This avoids that the 
opened lock is performed at the time of exposure and hence 
prevents high speed shutter. 

[0044] In the camera photographing ready state, the mirror is 
in the mirror down state. Thus, the pin 28 is located in a 
position 28' indicated by a broken line. Thus, the tip 21a 
of the inhibition bar 21 is retreated from the shutter base 
plate 42 owing to the spring 25. As a result, the opened lock 
of the shutter blade can be performed in the photographing ready 
state . 

[0045] The above-mentioned configuration avoids the necessity 
of separately providing electromagnetic means for the 
inhibiting means. This permits size and weight reduction. 

[004 6] FIG. 7 shows a third embodiment of the invention. The 
difference from the above-mentioned examples is that opened 
locking means and closed locking means are provided and that 
the spring for biasing the shutter blade to the closing direction 



-29- 



or the opening direction is omitted . 

[0047] When FIG. 7 is compared with FIG. 5, the shutter closing 
direction bias spring is omitted. Instead, the spherical 
protrusion 16a for closed lock is formed. 

[004 8] The operation is the same as the above-mentioned examples 
in that the biasing force of the shutter actuator performs closed 
loclc releasing, opened lock, opened lock releasing, and closed 
lock, and that the opened lock inhibiting means operates at 
the time of photographing. However, when locking means is 
provided for both of opening and closing as shown in FIG. 7, 
the bias spring of the opening direction and the closing 
direction becomes unnecessary. The opening and the closing 
of the shutter blade is driven by the shutter actuator. At 
this time, no spring is used in contrast to the above-mentioned 
examples. This avoids that a temperature change or the like 
causes a change in the spring constant and hence causes 
unevenness in the rise rate at the time of shutter opening and 
closing. This permits precision exposure. Further, avoided 
is the necessity of continuing to drive the shutter against 
the spring. This permits power savings. 

[0049] FIG. 8 shows an example where similar conditions are 
realized on the basis of the structure of FIG . 6 . The operation 
and the like are similar to those described above and those 
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of FIG, 6. Thus, overlapping description is omitted. However, 
no shutter opening and closing bias spring is provided . Further, 
no plunger of the inhibiting means is provided. This permits 
further power savings . 

[0050] FIG. 9(a) shows an example where a spring 31 is used 
as the opening and closing locking means of FIG. 8. In the 
vicinity of the shutter blade closed state, a lever 31 pushes 
a pin 34 provided in the shutter blade 41a, in the inner side 
of a pivot 45a of the shutter blade 41a (FIG. 9(a)). Thus, 
the spring 31 generates a biasing force in the closing direction . 
In the vicinity of the shutter blade opened state, the lever 
31a pushes the pin 34 at the outer side of the pivot 45a (FIG. 
9(c)). Thus, a biasing force is generated in the opening 
direction . Thus, the spring 31 serves as the opening and closing 
locking means. Further, in the shutter blade moving state, 
the lever 31a biases the pin 34 on the line connecting the pivot 
45a as shown in FIG. 9(b) . Thus, the spring force of opening 
and closing decreases remarkably. 

[0051] This permits power saving and simplifies the structure 
similarly to the example of FIG. 8. 

[0052] According to the above-mentioned embodiments, the 
shutter opening and closing locking means is provided. This 
permits notable power savings in comparison with a prior art 



-31- 



shutter in which opened hold is performed by an actuator. 
Further, light shielding to the film plane is ensured when the 
camera is not used. Furthermore, the shutter actuator performs 
lock and lock releasing of opening and closing. This permits 
size and weight reduction in comparison with the case in which 
another dedicated driving means performs lock and lock 
releasing. 

[0053] FIG. 10 shows an embodiment of the invention. Components 
having functions like those of the prior art lens shutter of 
FIG- 18 are designated by like numerals. 

[0054 ] The major difference of FIG. 10 from the prior art example 
of FIG. 18 is that a spring 146 biases the shutter blades 41a 
and 41b to the opening direction. Further, a lock pin 113 is 
formed in the shutter blade 41a. As an enlarged view is shown 
in FIG. 11 (a) , locking means 116 is in a stationary state where 
the tension is balanced in the arrow 129 direction of the 
wire-shaped shape memory alloymember 111 arranged over a locking 
lever 112, a spring 114 for biasing the locking lever 112 in 
the arrow 128 direction, and a drive pin 112b provided in the 
locking lever 112. Both ends of the wire-shaped shape memory 
alloy member 111 are fixed to the camera body by screws 123 
and 124 . The end fixed by the screw 124 is grounded. Deflection 
pins 121 and 122 serve to change the extending direction of 
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the wire-shaped shape memory alloy member • This permits the 
use of a longer wire-shaped shape memory alloy member in a smaller 
space, and hence increases the stroke of expansion before and 
after the restoration by heating. 

[0055] In the above-mentioned configuration, described below 
is the operation for transiting to the unused camera state after 
the completion of photographing. 

[0056] First, when the power switch is turned OFF, the shutter 
blade is driven to the closing direction against the spring 
146 by the shutter blade driving means. Then, immediately 
before the close, the lock pin 113 collides with the tip 112a 
of the lock pin 112 in the trajectory of the arrow 150. Then, 
since a taper portion 112c is provided in the lock pin tip 112a, 
the locking lever 112 is lifted up in the direction of the arrow 
151 against the spring 114 by the force of the lock pin 113. 
When the lock pin 113 passes the locking lever tip 112a, the 
locking lever 112 is returned to the original position by the 
spring 114. Then, when the closing direction drive by the 
shutter blade driving means is stopped, the shutter blades 41a 
and 41b are biased to the opening direction by the spring 146. 
However, the shutter blades 41a and 41b are locked by a locking 
claw 112d of the locking lever 112, and thereby goes into a 
closed lock state. After that, the mirror goes up. Then, the 
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lens performs tube retraction and is thereby accommodated into 
the space where the mirror has been located at the time of mirror 
down. As such, the state reaches the unused camera state. 
[0057] When the camera is to be brought, into the photographing 
ready state, the power switch is turned ON first. Then, the 
lens moves out so that the mirror goes down. Then, a voltage 
is applied to an end (the side fixed by the screw 123) of the 
shape memory alloy member 111 so that a current is provided 
in the shape memory alloy member 111 . Then, heat is generated. 
The shape memory alloy member 111 is deformed in the expanding 
direction by the spring 114. However, when heat is provided, 
the shape memory alloy member restores and shrinks. Then, the 
locking lever 112 moves in the arrow 121 direction against the 
spring 114. The lock pin 113 departs from the locking claw 
112d. The shutter blades 41a and 41b go into the opened state 
owing to the spring 14 6. As such, the state reaches the 
photographing ready state . When power to the shape memory alloy 
member 111 is stopped, the shape memory alloy member 111 cools 
so that the locking lever 112 returns to the original position 
owing to the force of the spring 114. 

[0058] At the time of photographing, when the release button 
is pushed, the shutter blades are first closed and locked by 
the shutter blade driving means. Then, the mirror goes up. 
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while power is provided to the shape memory alloy member so 
that lock releasing is performed. Then, the shutter blades 
are opened and closed so that exposure to the film is performed. 
Then, in a state that the shutter blades are biased by the shutter 
blade driving means, the mirror goes down. Then, the power 
to the shutter blade driving means is stopped so that the shutter 
blades are opened by the spring 146. 

[0059] The reason why the shutter blades arebiased to the closing 
direction by the shutter blade driving means after the exposure 
in the present embodiment is that the shape memory alloy member 
111 is not cooled down sufficiently at that stage, and hence 
the shutter blades cannot go into the closed lock state by means 
of the locking lever 112. 

[0060] A similar situation occurs also in the unused camera 
state. When the camera is in an unused state immediately after 
the lock releasing performed by the shape memory alloy member 
(such as immediately after the exposure or immediately after 
the photographing ready state is established) , the shape memory 
alloy member is not sufficiently cooled down. Thus, the 
configuration is designed such that even when the power of the 
camera is turned OFF, the camera does not go into the unused 
state for a while (1-2 seconds), or alternatively the shutter 
blade driving means continues to bias the shutter blades to 
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the closing direction for a while after the camera goes into 
the unused state . 

[0061] Further^ the pins 121 and 122 for changing the extending 
direction of the shape memory alloy member 111 wire in order 
to increase the line length are provided with grooves 125a and 
125b as guiding means as shown in FIG. 11 (b) . The shape memory 
alloy wire member 111 goes through these grooves 125a and 125b. 
This avoids that the wires go into a contacting and conductive 
state with each other so that a short circuit current flows. 
The guiding means may be formed in the form of guide holes 126a 
and 126b as shown in FIG. 11(c). 

[0062] The shape memory alloy member 111 is hard to be bent 
and restores owing to heat- In order to prevent these, a cover 
127 serving as guiding means for covering the surroundings of 
each of the pins 121 and 122 may be provided as shown in FIG. 
11 (d) . This prevents the bending portion of the shape memory 
alloy member 111 from loosening and spreading. 
[0063] In the above-mentioned embodiment, the shutter blade 
driving means and the lock driving means (shape memory alloy 
member) are driven separately- Thus, power to each needs to 
be controlled separately. This has caused complexity in the 
control sequence. However, as shown in FIG. 12, the coil 143a 
of the shutter blade driving means and the shape memory alloy 
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member may be connected in series via a diode (semiconductor 
device) 131a. Further, when the connection end of the coil 
143a side is grounded via a diode 131b, the shutter blade driving 
means and the lock driving means are driven in a series of 
operations. This simplifies the sequence notably - 
[0064] In FIG. 12, when the shutter blades are to be closed, 
a current "is" flows as indicated by an arrow 132, while no 
current flows into the shape memory alloy member by virtue of 
the semiconductor 131a . Thus, similarly to the above-mentioned 
case, the lock pin 113 engages with the locking claw 112d, and 
is closed- locked . Then, when the shutter blades are to be opened, 
a current "io" flows as indicated by an arrow 133 so that the 
shape memory alloy member is heated. Thus, lock releasing is 
performed so that the shutter blades are opened by the force 
of the shutter blade driving means and the spring 146. 
[0065] In this case, shutter open and close are compared, the 
total of the resistance of the energized portions is larger 
at the time of shutter open. Thus, the shutter blade opening 
direction driving force is smal ler than the shutter blade closing 
direction driving force. However, the spring 14 6 biases the 
shutter blades to the opening direction so that the difference 
between the driving forces of opening and closing is compensated 
by the spring force of the spring 146. 
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[0066] In the above-mentioned example, the shape memory alloy 
member has been of a one-way memory type, and hence a tension 
has been provided by a spring force (the spring 114) . However, 
the invention is not limited to this. The spring 114 may be 
omitted/ while a shape memory alloy member of a two-way memory 
type may be used so that lock may be performed when cooling 
while lock releasing may be performed when the power is ON. 
[0067] When the locking means is driven by the shape memory 
alloy member as described in this example, a notably compact 
and light weight shutter blade holding apparatus is obtained 
in comparison with the case that the drive is perf ormedby another 
means (a plunger or the like) . 

[0068] As described above, when the locking means is driven 
by the shape memory alloy member as described in this example, 
a notably compact and light weight shutter holding apparatus 
is obtained in comparison with the case that the drive is 
performed by another means (a plunger or the like) . 

[0069] Further, when the pins for changing the extending 
direction of the shape memory alloy member are provided, the 
line length of the shape memory alloy member can be increased 
in a smaller space. This increases the restoration stroke due 
to heating, and improves the reliability of lock releasing. 

[0070] Further, in the case that the shape memory alloy member 
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is connected in series to the shutter blade driving means coil 
via the semiconductor^ when power is supplied to the shutter 
blade driving means coil in order to move the shutter blades 
in the opening direction, closed lock is released automatically. 
Thus, a special closed lock releasing command is not necessary. 
This simplifies the configuration. 

[0071] FIG. 13 shows a fifth embodiment of the invention. 
Components having functions like those of FIG. 18 are designated 
by like numerals, and hence description is omitted. In FIG. 
13, an opening direction bias spring 246 is formed in the shutter 
blade 41b. In the photographing ready state, the shutter blade 
is the opened state . Thus, no opening direction biasing current 
is necessary in the shutter actuator coil in the photographing 
ready state. Then, at the time of photographing, the shutter 
actuator (not shown in FIG. 13) brings the shutter blades 41a 
and 41b into the closed state against the spring 246. Then, 
the mirror 211 having prevented light from entering into the 
film plane 212 in the photographing ready state goes up into 
the mirror up state. After that, reversed power is supplied 
to the shutter actuator so that the shutter blades are opened. 
After the film exposure, power is supplied again to the actuator 
so that the shutter blades are closed. Then, the exposure is 
completed. Then, the mirror goes down so that light shielding 
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to the f ilmplane 212 is performed. At the same time, the optical 
path between the object image and the ocular plane is formed. 
After that/ power to the actuator is stopped so that the shutter 
blades 41a and 41b are brought into the opened state by the 
force of the spring 246 . At that time, the object is seen through 
the ocular plane. 

[0072] After the completion of photographing, when the camera 
is to be brought into the unused state, the power switch 213 
is first slid in the arrow 214 direction. Then, a switch 215 
using impedance change or the like and provided in the power 
switch upper face detects that a finger has touched the switch. 
Then, the shutter actuator brings the shutter blades 41a and 
41b into the closed state . When the power switch is slid further, 
a bias plate 216 integrated with the power switch 213 pushes 
an end 217a of the holding lever 217 so that a tip 217b of the 
holding lever 217 protrudes from the front face of the base 
plate 42 of the lens shutter and thereby prevents the shutter 
blades from going in the opened state (the shutter blades are 
locked in the closed state) . Then, when the finger disengages 
from the power switch, power to the shutter actuator stops. 
However, the shutter is maintained at the closed state by the 
holding lever 217. Then, the mirror 211 goes up owing to the 
revolving force of the mirror drive motor 218. Then, the lens 
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is accommodated in the position of mirror down. After that, 
all power supplies are turned OFF. Here, an elastic section 
217c is formed in the end 217a of the holding lever 217. Thus, 
when the power switch 213 is too rapidly slid in the arrow 214 
direction, the holding lever 217 does not respond. 
[0073] Then, when the power switch 213 is slid in the direction 
opposite the arrow 214 in order to realize the photographing 
ready state, all power supplies are turned ON. The lens moves 
out. The mirror drive pin 260 departs from the mirror 21 1 owing 
to the reverse rotation of the mirror drive motor 218. Then, 
the mirror 211 goes into the mirror down state owing to the 
force of the spring 219 (FIG. 13 shows this state) . However, 
a stopper 261 enters into a notch 217d' of the holding lever 
217 so that the shutter closed hold state is maintained. The 
stopper 261 is supported in a manner pivotable around a stopper 
support pivot 262 and biased in the rotational direction 
indicated by an arrow 264 by the spring 263. Thus, the stopper 
does not depart from the notch 217d. Then, even after the 
completion of mirror down, the mirror drive pin continues to 
revolve further and then pushes an end 265a of the release lever 
265. Since the release lever 265 is supported in a manner 
pivotable around a release lever support pivot 2 66, when one 
end 265a is pushed, the other end 265b goes up relatively and 
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thereby pushes an end 261a of the stopper 261 so that the stopper 
2 61 departs from the notch 217d . The release lever 2 65 is biased 
in the arrow 268 direction by the spring 267 • Thus, unless 
the mirror drive pin 260 pushes the release lever end 265a/ 
the end 261a of the stopper 261 is not pushed up. When the 
stopper 261 departs from the notch 217d, the holding lever 
retreats from the base plate 42 owing to the action of a spring 
270 provided in the holding lever 217 and biasing the holding 
lever 217 to the arrow 269 direction. Then, closing direction 
hold of the shutter blade is terminated so that the shutter 
blades go into the opened state owing to the action of the spring 
46. 

[0074] According to the above-mentioned configuration, in the 
photographing ready state, the shutter actuator does not need 
to always be powered in order to maintain the shutter blades 
in the opened state. Thus, the above-mentioned problems are 
resolved. Further, the shutter is in the closed hold state 
when the camera is not used. Thus, light beams do not leak. 

[0075] In the present example, when the camera goes from the 
unused state into the photographing ready state, the holding 
lever 17 does not retreat in linkage with the power switch. 
The reason for this configuration is described below. 

[0076] When the camera goes from the unused camera state into 
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the photographing state, the following configuration is also 
possible in order to achieve the object. That is, the power 
switch is turned ON first. Then, the shutter actuator begins 
to bias the shutter blades to the closed state. Then, the lens 
moves out- Then, after the mirror down, power to the shutter 
actuator is stopped so that the shutter is opened. In this 
configuration, both of the protrusion and retreat of the holding 
lever may be linked with the power switch. This simplifies 
the structure notably. Nevertheless, after the power switch 
is turned ON, when the battery is removed before the mirror 
goes down completely, light shielding to the film plane by the 
mirror is not expected. Further, the shutter is in the opened 
state by the spring 246 so that the film is exposed. Thus, 
such a configuration is adopted that the holding lever retreats 
after the mirror goes down completely- In FIG. 13, in a case 
that the tip 217b of the holding lever 217 is attached to the 
holding lever 217 via an elastic section 271, when closed hold 
of the shutter blades is performed, the tip holds the blades 
in a state bent in the arrow 272 direction. That is, elastic 
hold is performed in the hold state (the shutter blades are 
biased in the closed state) - This avoids looseness in the hold. 
[0077] In the description given above, the shutter actuator 
has closed the shutter when the power switch 213 has been touched. 



-43- 



However, the invention is not limited to this. Any switch means 
may be used that is linked with the operation of the power switch. 

[0078] In the present invention, the opening direction bias 
spring has been provided in the shutter mechanism. This spring 
may be omitted so that the shutter blades may be opened-held 
by a small current in the photographing ready state (when no 
spring is used, the shutter blades can be driven by a notably 
small force) . In this case, in the action of shutter closing 

(such as when the camera goes into the unused state and when 
the shutter is closed immediately before the mirror up for 
exposure) , the shutter actuator does not need to oppose the 
springs in order to bring the blades into the closed state. 
This permits power saving and provides the advantage of size 
reduction in the shutter actuator itself . 

[0079] FIG. 14 shows another modification of the invention. 
In FIG. 14, the holding lever 217 has an elongate hole 217d. 
A transmission bar 273 fits into the elongate hole 217d. Then, 
the holding lever 217 can slide on the transmission bar 273. 
The holding lever 217 is pressed by a pawl 274 protruding from 
the shutter base plate 42, and thereby does not depart from 
the shutter base plate . A cam 275 is formed in the transmission 
bar 273. When the power switch 213 is turned OFF, an end 277 

(connected to the power switch 213 via an elastic body 276) 
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provided in the power switch 213 pushes an end 275a of the cam 
275. Then, the transmission bar 273 rotates and thereby turns 
the holding lever 217 so that the shutter is brought into the 
locked state. Then, even when the power switch 213 is turned 
ON again, a recess 275b of the cam 275 is locked by the stopper 
261 so that the transmission bar 273 does not rotate similarly 
to FIG. 13. Then, the mirror goes into the down state owing 
to the action of the motor 218. The motor 218 revolves further 
so that the mirror drive pin 260 pulls up the end 265a of the 
release lever 265. Then, another end 265b rotates the stopper 
261 in the arrow 264 direction against the spring 263 so that 
lock by the stopper 2 61 of the recess 275b of the cam is released. 
The cam 275 is biased in the rotational direction indicated 
by an arrow 269 by the spring 270. . Thus, when the stopper 261 
departs, the transmission bar 273 rotates in the arrow 269 
direction so that shutter blade closed state hold by the holding 
lever 217 is released. 

[0080] The major difference of the above-mentioned 
configuration of FIG. 14 from that of FIG. 13 is that the holding 
lever 217 can slide on the transmission bar 273. 
[0081] According to this configuration, even when the shutter 
mechanism moves in the optical axis direction (a situation that 
the shutter mechanism moves in the optical axis direction can 
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occur in the cases of AF^ zoom, and lens accommodation in the 
unused camera state as described above) , closed hold and release 
of the shutter blades are performed reliably. 
[0082] FIG. 15 shows a sixth embodiment of the invention. A 
cam shape provided in a lens tube for holding the lens permits 
hold and release of the shutter blades. 

[0083] In FIG- 15, a lens tube 222 rotates by means of a motor 
221. This action permits the lens tube retraction and 
accommodation when the camera is not used as well as the lens 
move~out when the state goes into the photographing ready state . 
A transmission cam 223 for transmitting a force to the holding 
lever 217 is provided in the lens tube, while a follower 217a 
at an end of the holding lever 217 fits into the cam. When 
the camera is not used, the shutter blades 41a and 41b are first 
closed by the shutter actuator. Then, when the lens tube 222 
rotates in the arrow 224 direction for the purpose of tube 
retraction and accommodation of the lens, the holding lever 
end 217a on the transmission cam 223 passes a slant section 
223b of the transmission cam 223^ and then reaches a parallel 
section 223c. Thus, the holding lever 217 is pushed forward 
in the optical axis direction so that the holding lever tip 
217b protrudes from the shutter base plate 42 and thereby 
performs closed hold of the shutter blades 41a and 41b. 
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[0084] When the state goes into the photographing ready state, 
the actuator first performs bias hold of the shutter blades 
41a and 41b in the closed state. Then, the lens tube 222 rotates 
in the direction opposite the arrow 224 for the purpose of lens 
move-out. The holding lever end 217a travels on the 
transmission cam 223 along a route connecting 223c, 223b, and 
223a. The holding lever 217 is pulled backward in the optical 
axis direction. The holding lever tip 217b retreats from the 
shutter base plate so that the closed hold state is released. 
Then, power to the shutter actuator is stopped so that the shutter 
goes into the opened state owing to the spring 246. 
[0085] The above-mentioned configuration simplifies the 
structure notably, and hence advantageously advances weight 
and size reduction. 

[0086] FIG. 16 shows a seventh embodiment of the invention, 
where shutter blade closed hold is performed in linkage with 
the mirror driving means. 

[0087] FIG. 16 shows the unused camera state. When the state 
goes into the camera photographing ready state by means of the 
power switch not shown, the shutter actuator performs holding 
bias of the shutter blades in the closing direction. The lens 
moves out. Then, a mirror drive gear 232 rotates in the arrow 
233 direction by means of the motor 218. The mirror drive pin 
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260 pushes the mirror 211 biased in the mirror up state by the 
spring 219, and thereby brings the mirror into the mirror down 
state . At the same time, the release pin 2 60a pushes the holding 
lever 217 against the spring 270. Then, the holding lever tip 
217b retreats from the shutter base plate 42 so that shutter 
blade closed hold release is performed. Then, the shutter blade 
closing direction bias by the shutter actuator is released. 
As a result, the shutter blade opened state is achieved by the 
spring 24 6 so that the object image can be checked through the 
ocular plane. 

[0088] When the release button is pushed in photographing, the 
shutter actuator performs bias hold of the shutter blade in 
the closed state (FIG. 17(a)) . Then, the motor 218 revolves 
so that the mirror drive gear 232 rotates in the direction 
opposite the arrow 233. Then, when the mirror drive pin 260 
retreats, the mirror goes up owing to the action of the spring 
219. The mirror abuts against stoppers 231a and 231b (FIG. 
17(b) ), and thereby stops. In this state, the shutter blades 
are closed-held by the holding lever 217, and hence opening 
and closing of the shutter cannot be performed. That is, 
exposure is impossible. The mirror drive gear 232 rotates 
further so that the release pin 260a pushes the end 217a of 
the holding lever 217 against the spring 270. Then, the holding 
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lever tip 217b retreats from the shutter base plate 42 so that 
closed hold release is performed (FIG. 17(c)). Then, the 
shutter actuator performs shutter blade opening and closing 
so that exposure to the film is performed. After that, the 
shutter actuator performs shutter blade closing direction bias 
hold. The mirror drive gear 232 rotates in the arrow 233 
direction so that mirror down is performed. Then, shutter blade 
closing direction bias by the shutter actuator is released so 
that the shutter is brought into the opened state by the spring 
246. As such, the state returns to the photographing ready 
state . 

[0089] When the power switch is turned OFF in order to bring 
the camera into the unused state, the shutter actuator performs 
bias hold of the shutter blade in the closed state. Then, the 
mirror drive gear 232 rotates in the direction opposite the 
arrow 233. Then, the release pin 260a pushes the. holding lever 
end so that the holding lever tip performs closed state hold 
of the shutter blade. Then, when the mirror goes up, light 
shielding by the mirror is stopped. The lens is accommodated 
into the space from which the mirror has retreated. Then, power 
to the shutter actuator is stopped so that a series of actions 
are completed. 

[0090] As described above, the closed holding means is linlced 
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with the mirror part for performing light shielding to the film. 
Thus, the drive of the mirror and the closed hold and the release 
of the shutter are appropriately linked and performed so that 
light shielding is performed reliably. 

[00911 According to the fifth through the seventh embodiments 
described above^ means is provided for performing closed hold 
of the shutter blades in the closed state when the camera is 
not used. This ensures light shielding to the film plane when 
the camera is not used. Further, the holding means is 
mechanically linked with the power switch, the lens tube 
retraction, and the mirror. This permits reliable light 
shielding regardless of power source disturbance (battery 
exhaustion and battery removal) . 
[0092] 

[Effects of the Invention] As described above, according to 
the invention, in a shutter apparatus for a camera provided 
with a shutter blade driven by shutter blade opening and closing 
driving means so that the shutter blade opens and closes an 
optical path of an object image, locking means for locking the 
shutter blade in a closed state and/or an opened state is provided 
so that the shutter blade opening and closing driving means 
performs lock and lock releasing of the locking means. This 
reduces the power consumption and avoids deformation in a shutter 
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actuator coil in a photographing ready state and the like. 
[Brief Description of the Drawings] 

[FIG. 1] FIG. 1 is a perspective view showing a first embodiment 
of the invention. 

[FIG. 2] FIG. 2 is a perspective view showing a modification 
of an embodiment shown in FIG. 1. 

[FIG. 3] FIG. 3 is a perspective view showing another 
modification of an embodiment shown in FIG. 1. 

[FIG. 4] FIG. 4 is a perspective view showing yet another 
modification of an embodiment shown in FIG. 1. 

[FIG- 5] FIG. 5 is a perspective view showing a second embodiment 
of the invention. 

[FIG. 6] FIG. 6 is a perspective view showing a modification 
of an embodiment shown in FIG. 5. 

[FIG. 7] FIG. 7 is a perspective view showing a third embodiment 
of the invention. 

[FIG. 8] FIG. 8 is a perspective view showing a modification 
of an embodiment shown in FIG. 7. 

[FIG. 9] FIG. 9 is a perspective view showing another 
modification of an embodiment shown in FIG. 7. 

[FIG. 10] FIG. 10 is a perspective view showing a fourtli 
embodiment of the invention. 

[FIG. 11] FIG. 11 is an enlarged perspective view of the main 
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part in a fourth embodiment of the invention. 

[FIG- 12] FIG. 12 is a view showing a modification of a circuit 
used in a fourth embodiment of the invention. 

[FIG- 13] FIG. 13 is aperspective view showing a fifth embodiment 
of the invention. 

[FIG. 14] FIG. 14 is a perspective view showing a modification 
of a fifth embodiment of the invention. 

[FIG. 15] FIG. 15 is a perspective view showing a sixth embodiment 
of the invention - 

[FIG. 16] FIG. 16 is a perspective view showing a seventh 
embodiment of the invention. 

[FIG. 17] FIG. 17 is a view describing the operation of a seventh 
embodiment of the invention. 

[FIG. 18] FIG. 18 is a perspective view of a prior art shutter 
mechanism. 

[FIG. 19] FIG. 19 is a sectional viewof aprior art tube retraction 
type camera. 

[Description of Symbols] 

11 Closed loc]cing lever 

16 Elastic lever 

16a Spherical protrusion 

19 Shaft 

21 Inhibition bar 
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22 Plunger 

23 Lock inhibiting means 
41a, 41b Shutter blade 
43 Shutter actuator 

60 Lock pin 

61 Elastic member 

64 Magnetic member 

65 Permanent magnet 

111 Shape memory alloy member 

112 Locking lever 

113 Lock pin 

121,122 Extending direction changing pin 

125a, 125b, 126a, 126b, 127 Guiding means 

213 Power switch 

217 Holding lever 

260 Mirror drive pin 

261 Stopper 

265 Release lever 
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